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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

s 7
s T
Y M‘; WASHINGTON, D.C. 20460

MF4ORANDUM

MAR 31 I982

DATE:

SUBJECT: EPA Registration No. 59-ROU, PP OF2324, Request for a tolerance for
permechrin in/on meat and meat byproducts, animal fat, whole milk

and milk fat.
TOX Chem Q_ é;;;;:\\

. ))
FROM: John Doherty, TOXICOLOGY BRANCH, HED (TS-769) ‘TL,M&;E Hareck 231782
A

E_V,l'}_\eff
THRU: O. E. Payater, Ph.D., Branch Chief 0%3{'3//32_ a\°

Toxicology Branch, HED (15-769)

T0: F. D. R. Gee, PM (17), RD (TS-767)

'Background

The Burroughs-Wellcome Co. has requested the establishment of tolerances for
their pesticide permethrin as follows:

0.025 ppm in lean red meat,
0.25 ppa in animal fat

.020 ppm in whole miik
0.20 ppm in milk fat

These residues may result from the use of their product ATROBANCR) 4P as a
premise spray to control flies in and around beef, dairy, sheep, goat and
horse barns. '

RCB has not yet (as of February 1982) approved this petition. See reviews ¥
 J. H. Onley, Ph.D., dated September 16, 1980, and February 9, 1982.

Conclusions

(1.) RESIDUE CHEMISTRY BRANCH (RCB) has not reconmended in favor of the
proposed tolerances and the registrant has apparently agreed to submir a
revised Section F. When the deflciencies indicated in the.RCB memo arz
resolved and a revised Section F is submitted, TOXICOLOGY BRANCH w11l
determine che effect of granting the proposed (or revised) tolerances an
the TMRC and the ADI. As of now and unless an unexpected problem
arises, there are no outstanding toxicological data requiremeats to
register permethrin for this use. '
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(2.) The product ATROBAN(R) 4P tas the signal word CAUTION consistent with
the acute toxicity studies submitted to support the labeling.

However, this nroduct cozizins the iIne ot in excess of )
allowable limits. For exascle, but o=ly
-is allowable. ' _

‘ oo This problem must be resolved before the product is regiztered for use.

TREAT INCHEDIENT INFORMATION IS NOT INCLUDED
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Studies Reviewed

The substance tested is 21273 (25% cis/75% trans perﬁethrin)funless ctherwise
indicated. These studies are in EPA Acc. No. 092258 and 099263.

Study _Core
(see review for 1ab and date) Results Classification
1) Acutz Oral LDgg-rats ‘ see review - SUPPLEMENTARY
effects of solvents p. 6
2) Acute Oral LDsg-rats see review SUPPLEMENTARY
effects of variation of - p. 6
cis/trans ratio
3) Acute toxicity by various routes see review SUPPLEMENTARY '
in the rat, mouse and chick p. 7 ‘
4) Acute Dermal LDgg-rat (malej > 2000 mg/kg MINIMUM
5) Acute Dermal LDgg-rat (female) > 2000 mg/kg . MINIMUM
6) Eye Irritation-rabbit ~ Not irritating MINIMUM
7) Dermal Sensitization Study-guinea Not a sensitizer MIN IMUM
pig :

8) 10-Day Gral (gavage)-rats ~ NOEL < 200 m;/kg SUPPLEMENTARY
: for pharmacc logical ~
effects on 1.ver
NOEL = 200 mg/kg
“for toxic response
= 400 mg/kg -
for tremors, 2tc.

9) 10-Day Oral (gavage}-mice NOEL = 400 mg/kg ~ SUPPLEMENTARY
for pnarmacological
effects (increased
1iver weights)
HOEL = 80U mg/kg
for toxic re.ponse
LEL = 160U mg/kg -
tremors, convu]s1ons,
death

10) 90-Day Oral Feeding-rats NOEL = 2000 ppm MINIMUM
LEL = 4000 ppm
(hypersensitivity,
decreased body weights,
increased liver weights,
passible thymic lesions)
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Study. Core
(see review for lab and date) Results Classification

11) 90-Day Oral Feeding-rats. NOEL = 200 ppm (?) MINTMUA
(40% cis and 60% trans) LEL = 600 ppm (?),
: : {increase in fat in
rendl tubules reported’
at 600 and 2300 ppm;
toxicological signi-
ficance of this find-
ing, however, is
questionable) i

12) Teratology-mouse ~ Not teratogenic or ~ MINIMUM
maternal toxic at
. 400 mg/kg {only dose
tested) :

13) Teratology-rat Not teratoganic or MIN IMUM
, maternal toxic at
200 mg/kg {only dose
tested)

14) Teratology-rabbit Hot teratogenic or MINIMUM
maternal toxic at
400 mg/kg (only dose
tested)

15) 3-Generation Reproduction-rats NOEL = 180.mg/kg/day GUIDELINES
: ‘ (highest dose tested)
for any toxic effect

16) §-Month Dog - capsule feeding HOEL of 250 mg/kg GUIDELINES
(highest dose tested)

17) Dominant Lethal-mice © Mot mutagenic at 452 N/A
(25% cis/73% trans) . . nmg/kg (hignest dose
tested)

{30% cis/Bus trans) ot mutagenic at 285 H/A
mg/xg (nhighest dose
tested)

18) Mouse Lymphoma - : Hot mutagenic at N/A
47 ug/ml

Studies with ATROBAN (25% wettable powder)

19) Acute Oral LDgg-rats -LDgg > 6000 mg/kg MIN IMUM
for males; 12,741.7
mg/kg for females:
(Tox. Cat. 1V)



Study
(see review for lab and date)

Results

Core
Classification

20) Acute Dermal LDgg-rabtits
21) Acute Inhalation LCgg-rats
22) Eye Irritation-rabbit

23) Dermal Irritation-rabbit

L0gg > £000 mg/kg
Tox. Cat. III

LCsg > 4.99 mg/1
Tox. Cat. III

Mild irritdtion
Tox. Cat. IIl
Draize score 0.65

(not irritating)
Tox. Cat. IV

MINIMLES

MINIMUM

GUIDEL INES

GUIDELINES

Cut
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Review of Studies

21273 (25/75) effect of different solvents on the rat oral

toxicity (tab 9)

Wellcome Research Laboratories, HEFG 75-4, February 17, 1975

Groups of female Wistar rats were dosed with 21273 permethrin by
gavage. LDgg's were determined with 6 rats per group and usually
4-6 groups per solvent as follows:

Solvent
110% w/v neat

40% w/v corn oil

L

> 20090 mg/kg (HOT)
= 4572 mg/kg

40% w/v odorless petroleum disti]la;g > 8000 mg/kg (HOT)

40% w/v DMSO

20% w/v glycerol formal

> 8000 mg/kg (HDT)
> 5048 mg/kg (HDT)

SUPPLEMENTARY DATA: No necropsy or daily observations reported.

Cis/trans ratio and rat oral toxicity of the 217273 series (tab 5)

Wellcome Research Laboratories

Study No. HEFG 75-5 (no date; it is assumed the study was in 1975)

The LD5g of various cis/trans ratios of 21772 (permethrin) wés.deter—

mined using female Wistar rats.

The test cnemical was dissolved in corn

0il and usually 4-5 rats per group were dosed. Dosing was by gavage.

Results

% cis % trans

80 20
60 . 40
50 50
40 60

L050 mg/kg  95% Conf. Limits

224.5 (200-252}
445.3 {397-500)
1000 (733-1363)
1260 ' (1000-1587)

(€3]



Results

% cis % trans LD, mg/kg 954 Conf. Limits
30 70 1684 (1257-2255)
20 30 : i 6000 (HDT)

SUPPLEMENTARY DATA: Mo déiiy observation report, no necropsy.

21273 (25/75) acute toxicity studies by various routes of administration
in the rat, mouse and chick (tab 10)

welicome Research Laboratories, HEFG 75-8, March 27, 1975

The following LDgg data were generated using various methads of
chemical administration and different test animals.

Species Sex Administration Solvent : LD.
—_— =0
Mouse F Immersion Shellsol None died when

immersed in

1U% solution.

Mouse F Oral Corn oii‘ 2690 mg/kg
Mouse M Oral Corn oil 2500 mg/kg
Mouse F Intraperitoneal Corﬁ 0il > 12,800 mg/xg
Mouse F Intravenous ' - Ethyl 403 mg/xg

| cellosolve
Chick | Oral Corn oil > $u00 mg/kg
Rat £ Oral Corn oil 4672 mg/kg
Rat M Oral Corn oil 14739 mg/xg

Rat F Dermal  Xylene > 4000 mg/kg

”~.
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Species Sex Administration Solvent L0gq

Rat F Intraperitoneal Corn oil > 3200 mg/kg

Rat M Intraperitoneal =~ Corn oil > 4000 mg/kg
Rat F Intravenous Ethyl 356 mg/kg
cellosolve > means highest
dose tes

SUPPLEMENTARY DATA: No necropsy or daily observation of behavior.

21273 - Dermal TOxicity in the Mcle Rat (tab 11)

Wellcome Research Laboratories
Study No. TL 22-77, HEFG 77-7, April 20, 1977

6 male rats/dose group were dosed with 1.25, 2.5, or 5.0 ml/kg (500,
1000, 2000 mg/kg of active ingredient) of 21273 (4U% in xylene).
Exposure time was for 24 hours and observation was for 14 days.

Results: No signs of toxicity resulted. Gross necropsy revealed signs
of "old pneumonic lesions" but these were not definitely known to result
from treatment with permethrin. LDgg > 2000 mg/kg.

CORE MINDAM. The presence of the pneumonic lesions could mean a toxic
effect. This study does not have an appropriate control group to
ascertain that these lesions were not related to treatment of either
xylene or permethrin,

21273 - Dermal Toxicity in the Female Rat (tab 12)

Wellcome Research Laboratories

Study No. TL 16-77, HEFG 77-5, March 28, 1977

(same as above)

L0gg > 2000 hg/kg, nd lesions evident by gross necropsy observation.

CORE MINIMUM

[oF]
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Ocular irritancy of 21273 in rabbits (tab 13)

Wellcoze Research Laboratories
Study %. TL 16-74, HEFG 74-b, Hey 6, 1974

0.1 ml1 of 21273 [40% in corn oil) was instilled into the eye of each of
6 albino rabbits and observations were made for ocular irritancy.

No corneal opacity or conjuctival irritation develaped.

CORE BI:iIMUM. Test chemical was dissolved ir corn 0il which is not a
formulation or the technical product. Toxicity category IV.

Guinea Pig Sensitization Study with 21273 using the "maximization” test
metnod (tab 14)

Wellcome Research Laboratories
TL 13-74; HEFG 74-3, March 27, 1974

A guinea pig maximization test was conducted using 21273 dissolved in
corn o0il (1% permethrin) oy the method described in "Allergic contact
dermatitis in the guinea pig. Identification of contact allergens.”
Magnusson, B. and Kligman, A.M., 1970, C.T. Thomas, Springfield,
I11linois, 1970. Ten guinea pigs were used for the test chemical. Five

guinea pigs were used for vehicle control and pesitive control groups.

Mo evidence that 21273 is a skinAsensitfzer developed. The positive
control (2,4-dinitrochloropenzene) dissolved in corn oil (1%) responded
by producing sensitization. CORE MINIMUM.

10-day cumulative oral toxicity study with 21273 in rats (tab b)

Wellcome Research Laboratories, No. HEFG 74-10, June 13, 1974

Five groups of 6 female Wistar rats were dosed as absolute control,
vehicla control, 200, 400, or 800 mg/kg/day of permethrin as 21273
(Batcn «F) in corn oil. Administration was by gavage and there were 10
doses made. The rats were sacrificed 24 hours after the last dose.

Results

1. Clinical observations. The low dose group was reported as being
identiczl to the control groups. The higher dose groups showed muscle
spasms and hypersensitivity and 3/6 of the high dose group died as a
result of the test chemical. :

2. Bodwweights. The high dose group only was reported as being
affectad.

3. Hasmatology. Ho changes noted in the red and white cell counts
determined. : ) ’
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4. Blnod chemistry. There were "slight" increases in serum glutamic
oxaloacetic transaminase, glutamic pyruvic transaminase and lactic
dehydrogenase to indicate that some liver damage may have resultad. It
is apparent that the low dose group was affected.

5. HMHezcropsy. MNo consistent changes related to the test chemical were
noted in the organs by visual observation. Liver weights (relative)
were statistically significantly higher in all groups in a dose related
manner, ‘

SUPPLZMENTARY DATA. 10 days is not a standard time interval. A NOEL of
< 200 mg/kg for effects on the liver is noted. The NOEL for toxic
response (tremors, etc.) is = 200 mg/kg.

9.) 10-day cumulative oral toxicity study with 21273 in mice (tab 20)

Wellcome Research Laborav.ries, HEFG-74-9, June 6, 13974

Six groups of 6 female CD-1 mice were dosed by gavage for 10 consecutive
days with absolute control, vehicla control, 200, 400, 800 or 1600 mg/kg
of permethrin (as 21273, batch WF, 40% in corn 0il). The mice were
sacrificed 24 hours after the 1ast dose.

Resulis

1. Clinical signs were reported in the 1600 mg/kg dose group only.
These included hypersensitivity with violent reaction to any stimulus.
The symptoms appeared 1 hour after dosing and usually lasted for 4
hours. 3/6 mice in the high dose group died after the first dose. The
mice apparently developed a tolerance to the poison because after
successive doses the toxicity was reported as being less severe.
Hypersensitivity was nct ob.served in the surviving animals after the
fifth dose. The other test groups were no® reported as being affected.

2. Body weight. No differences noted.

3. Haematology and clinical blood chemistry (at tarminatior). The
changes noted were not considered important or of tox1colog1cal
importance

4. apsolute and relative liver Weignt was increased ia the 300 and 1600
mg/kg dose test groups. Other organ weignts were not statistically
significantly different from controis.

SUPPLEMENTARY DATA. 10-day interval is; not a standard interval, no
histopathology. NOEL of 400 mg/ky is noted. Toxic responses, exclusive
of liver weignt changes, are noted at 1600 mg/kg only.

10.) 21273, rat oral 90-day scudy (tad 7)

Wellcome Research Laboratories, HEFG 76-1, February 25, 1976

Ly
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Five groups of 36 Wistar rats (18 males and 18 females) were dosed (im
the diet) as either 0, 200, 600, 2000 or 4000 pom of 21773 (25% cis 7=%
trans, batch WP) for 90 days. After 90 days, 18 rats of each sex from
each group were sacrificed and examined. The remaining rats in each
group were allowed 36 days to "recover” from any toxic effects of tne
test chemical.

Results

1. Clinical toxicity. The high dose males and females showed signs &f
hypersensitivity. The males adjusted to the chemical in the diet and
after 3 weeks there were no signs of hypersensitivity. The signs
persisted in the females until the permethrin was removed from their
diets. )

2. Body weights. [A defective watering system was stated as being
responsible for initial reductions in body weigat gain.] There were
otherwise no reductions in body weight gain in the females or in the
males dosed with 200, 600 or 20CD ppm. The hign dose male group was
affected but weight gain was improved after dosing was discontinued at
90 days. :

3. Druy intake. The average daily intake of drug was 0, 17.0, 49.9,
179.6 and 357.4 mg/kg for males and 0, 18.5, 56.¢, 176.5, and 356.7
mg/kg for females. The average daily food intake was not affected by
the presence of permethrin in the diet. Food conversion rate was alse
not affected by the presence of permethrin.

4. Qestrus cycie (determined in females during the last 30 days of tte
90-day feeding cycle). No effect of the tect chemical.

5. Haematology and blood chemistry and urinalysis. A range of
laboratory tests were performed on samples takea from 6 animals of eacn
sex/group. The animals were bled from the orbit under light ether
anesthesia at 14, 28, 56, 90 days (representing the dosing phase) and
126 days (36 days recovery phase). At 90 days, 10 additionai animals af
each sex and from each main group were bled in & similar manner from te
orbit before killing. The following assays wers performed on the
samples: ‘

Haematology

The packed cell volume (PCV), haemoglobin (Hb), red plood cell (8BC),
mean corpuscular volume (iCV), mean corpuscular naemoglobin {iCH), mezn
corpuscular haemoglobin concentration (MCHAC), tatal white cell (WBC) znd
differential counts were determined. :

There were no consistant effects on the blood counts except for a
possible decrease in white blood cell couats in the early weeks of ths
study in the high dose groups. This deviation is not conclusively
linked to the presence of permethrin,

(e
P
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8100d chemistry

Fasting serum glucose (GLUC), urea nitrogen (un), alkaline phosphatase
(AP), glutamic oxaleacetic transaminase (GJ7), glutam.c pyruvic .
transaminase (GPT), total protein (TP), albumin (ALB), sodium (Ma) and
potassium (K) were estimated. Hepatic aminopyrene demethylase was ngt
assayed.

No consistent dose dependent daviations were noted for these
determinations.

Urine analysis

Protein, pH, glucose, ketones and tjood. No dose.or drug related
effects were noted.

6. Post mortem studies. Organ weights - the liverc in the high dosz
groups were increased in weight, both absolute and relative, (p <
0.05), at the 90-day sacrifice period only. The liver weights were
equivalent to controls at tne 126 day sacrifice. The mid dose.grcup
females appeared to be affected also (17% absolute and 6% relative).

The male heart and lung weights appear to be affected (decreased) as
follews fat 90 days). The inconsistency in the weights and lack of =2
clear dose response and there being no associated pathology indicate
that these weight changes were not definitely related to ingestion of
the test chemical. ’ .

Heart Lung

pom Abs Rel ’ Abs Rel
Control 1.57 .374 2.19 .521
200 1.30 .379 1.86 .476
600 1.80 .405 2.45 .533
2000 1.27 .32 | 1.85 .438
4000 1.31 .356 1.56 .436

Gross necropsy - Mo dose .related lesions were noted in the animals
sacrificed at 90 or at 126 days.

Histopathology - (tne rats in the control and 4G00 ppm groups caly) -
Only a summary table was submitted, no individual animal pathology
sheets were present. ,

The high dose group was associated with “pyknotic nuclei in the cortex
of the thymus" - 6/10 animals (females} and 0/10 controls were
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affected. . The males were unaffeczec. The nearts of females hed more
animals affected with infiitration mononuclear celis in tae nign dose
group (7/10) than in the cantrols (3/10).

CONCLUSIO%: This study is CORE MIHIMUM. The limited number of test
animals (10/sex) available for organ weight determinations znc
histopathological examinations at 90 days may have obscured 3assible
effects. A NOEL of = 2000 ppm is supported. The LZIL = 4003 ppm.
liote - specific liver function test to assess the hepatic microsomal

metabolizing system or electron microscopy of the smocoth endaplasmic
reticuium were not conductad.

27175, Rat Oral 90-day toxicity study (tab 8)

Wellcome Research Laboratories, HEFG-76-3, February 19, 1975

Five groups of 36 Wistar rzts (18 of each sex) wera dosed (iz Tne dist)
with 0, 63, 200, 600 or 2000 ppm of 27175 (40% cis, 60% trans
permethrir} for 90 days. ihis exgeriment is essentially similar to the
experiment with 21273 (see preceding section) excent that the r=covary
animals were sacrificed on day 119 after allowing 29 days.for r=covery.

See the preceding review far paraseters determined.

Significant findings: -
A NOEL of 200 ppm is supported. At 600 and 2000 ppm, the kidneys of

males developed increases in the fat content of renal corticzl tubulss
although no other evidence of kidaey dysfunction was reportet.

This effect on the kidney 3s considered unusual and of questicmable
toxicological significance since no similar effect #as notes im othar
chronic feeding studies with permethrin. Other perameters investigated
~ere considered to be within natural variations and no consistent

patterns of effects to sugzest a dose relatsd toxic responsz to the test
cr'mical xere noted. ’

CORE MINIHUM.

Foetal toxicity study of 217273 (€ 143) ia the souse (tao IZ

Wwellcome Sesearch Laboratories, bec<enham, Xo. BPAY 74/12, Farcn 1876

Three grouos of virgin femzle mice (CD! strain approximately 3 weegs of
age) were bred and then griuped as environmental czntrol (250 wite, 0
treatment), diluent control (corn ail, 23 mice) ani test grzus (22 wice,
400 mg/kg 21273 permethria in corn o0il). The test ¢nemical ~e&s
administered orally by stomach tuze on days & - 13 inclusive af
pregnancy and the pups werz delivered by Caesarian section o Cay
after sacrifice of the dams by etner.

ot
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The fetuses were examined by one of three investigative procedures {2}
open dissection, (b) Wilson's section technique, (c) Staples and
Schnell's Alizarin red S staining method for examination of skeletal
morphology. .

Results

A. Maternal effects. There were no effects of treatment of the dams
with 21273 with respect to body weight gain, behavior or implantations
- per dam. One dam in the group treated with 217273 died but no apparenz
cause of death was noted.

B. Fetal effects. HNo significant effects in the number of live and
normal fetuses, litter size, fetal weignt, or sex ratio. Exeminationm sf
the fetuses did not show evidence of a teratogenic effect of 21Z273.

Conclusion. CORE MINiiUM. A single dose level of test chemical was
used and no positive control was included. No evidence that 21273
(permethrin) was teratogenic was reported or evident from this
experiment.

‘/ .
13.)% Foetal Toxicity Study of 21773 (NRDC 143) in the Rat (tan 21)

Wellcome Research Laboratoriés,\Beckenhan, March, 1976. Study No. BPAY
74/10 ,

Three groups of virgin female rats (Wistar, 3 months of age; were brez
and then grouped as environmental control (22 rats, no treatment},
diluent control (23 rats, corn oil) and test group 123 rats, 200 mg/ez
21273 in corn o0il). The test chemical was administered daily by stomach
tube on days 6-16 inclusive of gestation and pups were dzlivered on Zig
20 (following sacrifice of dams by chloroform inhalation).

The fetuses were examined by one of three investigative procsdures (z:
open dissection for examination of the organs of neck, tnorax and
andomen; (b) Wilson's technique; (c) Staples and Schnell's Alizarin r==
S staining method for examination of skeletal morphology.

Results

A. Maternal effects. There were no differences among the tnree gro=2s
related to corpora lutea, implantations, live foetuses, early deaths, Ir
late deaths. An unusual finding among tne dams was that two of tne zast
group (21273) dams died and one was cannibalized. Mo deaths were
reported in the other groups.

~B. Fetal effects. Ho significant differences in the number of live znd
normal fetuses, litter size, fetal weight or fetal sex ratio. A sinziz
Tetus in the test group (treated with 21173) was malformed {including
brachymelia and tetradactyly and other malformations). This single
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malformed fetus, zithough in the group treated with permethrin, was 1 of
9 in the litter and the other 8 were essentially normal.

Conclusion: This test is CORE AINIU4. Only a single dose was used and
no positive control was run. Ho evidence that 21273 is a teratogen in
the rat was presented.

~

Foetal Toxicity Study of 21Z73 (HROC 143) in the rabbit {tab 23)

Wellcome Research Laboratories, Beckenham, March, 1976. Study Ro. BPAT
74/19 ,

Female rabbits of the Dutch strain (about 8 months old) were grouped as

environmental control (13 rabbits), diluent control (14 rabbits), and
test group (15 rabbits) and were artificially inseminated. The diluent
control and the test group received corn 0il or 21273 (400 mg/ka) in
corn oil daily by stomach tube on days 6-18 inclusive of pregnancy. Th2
dams were sacrificed on day 28 and the uterine tissue and pups examined.

Results

A. Maternal. The pregnancy rate for this experiment was poor put this
deficiency could not be attributed to administration of 21273. For
example, 9 dams in the environmental control group, 6 dams in the
diluent control group and 7 dams in the test dose group were pregnant
and had litters available for examination. One female in each group
died.

Tnere wera no adverse effects on the dams related to maternal benavior,
body weight or jmplantations.

3. Fetal Analysis. The environmental control group had 50, the diluen:
control group had 29 and the test group had 28 live fetuses available
for examination. There were no abnormal fetuses, or intergroup
differences reported. Fetal examination was by {a) open dissection, {b;
4ilson's technique, (c) skeletal examination. '

fonclusion: This study is CORE 4INIMU4. Too few dams had pups for
axamination (there should be 12 pregnant dams in each test grous). HNo
Jositive control was included. Mo evidence that 21273 (permethrin} is
teratogenic is presented by this study.

A multigeneration reproduction study of 21273 (permethrin) in the rat
{tab 28) ‘

The Wellcome Foundation Company {Beckenham), Study No. BPAT 79/3
Jate of issue, January, 1979

Four groups of 20 male and 20 female Wistar strain rats (CO8S, o weeks
of age) were selected as the P generation. They were dosed as 0, 5.0

).
(P}

3
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mg/kg, 30.0 mg/kg and 180.0 mg/kj per day with permethrin (21273, Batch
73 lot no. C8165-106) as an admi.ture in the diet. '

The P generation was used to produce the F1A and F18 generations.

The F1B generation was used to produce the FA and F)3

generations. FB offspring wer2 used to produce F3A and 733
generations. Each litter was culled to 8 (4 males and 4 females when
necessary and possible). Fa generations were kept until weaning and
examined. The last generation was given a foetal examination and the
F B pups were processed as a teratogenicity study.

Results

1. Achieved dosage. Chemical analysis of the. test diets revealed that
slightly less than the desired dosage was actually attained. This was
attributed ti mixing procedures. The deficit is not considered serious
enough to of7set the conclusion of this study. For example, the
achieved dosages were 0, 4.9, 23.1, and 174.0 mg/kg for males and
anproximately similar for females.

Inspection of the achieved dosage for each generation snowed that there
were large variations in the mean drug intake in the high dose group.
Changing the feed hoppers was given for -.he reason for the changes in
the P generation. In other cases the high values were associated with
lactation.

2. For each generation and for each sex body waight, food intake, drug
intake, general behavior and well being, deaths, and pregnancy rate werz
determined. For each set of dams, t.e body weight, general behavior and
well being, geaths, gestation period, maternal body weight, were
determined. For the offspring, filia) data, growth and survival were
noted. At weaning, the sex ratio and body weignt and general
examination of their appearance were noted. For the Fy3 generation

the number of corpora lutea, implantations, post jmplantation losses and
abnormalities were determined. .

In the foetal toxicity aspect of this study FpB generation, ther2 was
an internal examination of the pups, examination by dilson's serial
“slice technique, and skeletal preparation. )

There was no pattern of development of toxicity signs in any of the
apove indexes for evaluating the effects of permethrin in the
reproduction study. All apnormalities were reported as being spurious
in occurrence and did not show indications of dose response

relationships.

This study is CORE GUIDELINES, a NOﬁL of 180 mg/kg/day is supported.

15
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16.) Permethrin oral administration to dogé for 6 months (tab 29)

The Wellcome Foundation, Ltd., Berkhamsted, Study Ho. HEFG 78-14,
Decenber 1, 1978

Four groups of 4 male and 4 female Beagle dogs (20-22 weeks old at the
start of the experiment) were dosed daily for 6 montns with 0, 31U, 50,
or 250 mg/kg/day of permethrin (technical 94,5% w/v, 25% cis 75% trans,
batch ZJ) by gelatin capsule. The amouat administered was determined
based on the current body weight of the dog. The testing laboratory
asserted a NOEL of 250 mg/kg/day. .

Results

1. Clinical and overt toiicity - observed daily - no effects of test
chemical noted. ‘

2. Body weight and food intake - no effects of test chemical noted.

3. Opthalmoscopy - determined on days - 6, 28, 91 and 173. The pupil
was dilated with 1% tropicamide and examined by opthalmoscope. No
effects of test chemical noted.

4. Electrocardiography - recorded on days 35, 91 and 174. No effects
of the test chemical were noted. ' )

5. Hematology and Clinical Biochemistry - Approximately 8.5 ml of bloo<
was withdrawn from the jugular vein on days -14, -7, U, 14, 56, 112 and-
180.

No consistent adverse effects on either hematology or clinical
biochemistry were noted.

The following haematology parameters were measured:

packed cell volune (PCV), haemoglobin concentration (Hb), red blood cell
count (RBC), mean corpuscular volume (MCV), mean corpuscular naemoglopin
(HMCH), mean corpuscuiar haemoglabin concentration (MCHC), white blood
cell count (WBC), differential white blood cell count, and orothrombin.

The following clinical biochemistry parameters were measured:

glucc.e, urea, sodium (Ha®), potassium (x*), bilirupin (3ILI),
glutamic oxaloacetic transaminase (60T), glutamic pyruvic transaminase
(GPT), alkaline phosphatase (AP}, creatine phosphokinase (CPK), total
protein, albumin, #, By, 82, and #2-globulin.

6. -Urinalysis - Samples of urine were aspirated from the bladder of
each animal with a needle and syringe during post mortem examination.
Each sample was tested with BM3 Boehringer test sticks for nitrite, pH,
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blood, gluccse, ketones, urooilinogen, pilirupin and protein. A sample
of spun deposit was examined under the microscope.
Ho consistent dose related effects were noted on the urinalysis.

=

7. Plasma antipyrine determinations - on the day the dogs were
sacrificed. Mo test chemical effect was noted.

Post mortem analysis. The dogs were sacrificed Latween days 180-183 by
intraperitoneal injection of pentobarbitone sodium.

1. Organ weights (brain, liver, pituitary, spleen, heart, lungs,
adrenals, testis, ovaries, thyroids and kidneys).

Some weight changes were noted but the greatest magnitude was only 174
different from the controls. Thus, it is concluded that no consistent
adverse effects on organ weights were noted. Since only 4 dogs/sex/dose
group were used, organ weight differences would have to be very large to
be noticeable.

2. Gross hecropsy - No animal by animal data sheets were presented.

The data are in ¢ summary table (Taple 28) which shows the animal number
of dogs which had gross lesions together with the type and degree of
intensity of the lesion.

No test chemical effects were reported.

3. Histopathology - (all animals examined) The data are presented in a
table (Table 31) showing the organ examined and tne status for each dog
(by number). Mearly all tissues of the nearly 40 tissue types examined
were reported being within normal limits or having commonly occurring
lesions that did not show dose or test chemical dependence.

A special neuropathology analysis of the dorsal root ganglia, trigeminal
ganglion and proximal root, peripnheral nerves (several), spinal cord and
brain also did not show evidence of test chemically related pathology
(control and high dose groups only).

Conclusion. This study is CORE GUIDELINES. A NOtEL of 250 mg/kg/day is
supported. ‘ . . ‘

21273. Oominant lethal study in male mice (tab 26)

wellcome Research Laboratories, Berkhamsted, HEFG-75-1U, Hovember <7,
1975

Thfee groups of 10 male mice (CD 1 sexually mature} w~ere dosed as
vehicle control, 452 mg/kg of permethrin, and 679 mg/kg of
trimethylphosphate (TP? in corn 0il. The permethrin tested was 21773
batch ZB (% purity was not stated). Trimethylphospnate is a positive

(ay
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control. The dose levei for both permethrin and the positive control
were 1/5 of their LDgg's in mice. Dosing at the above dose levels was
orally for 5 consecutive days. Immediately after the 5th dose, the
males were allowed to mate with tnree untreated virgin females. few
females were presented to the males 2ach weex for a total of o weeks.

The females were dissected 14 days following the mid-week of their
exposure to the males. Pregnancy rate and average number of implants
per male were used as an index for a oositive dominant lethal study.

Results

1. The males showed some signs of hypersensitivity following the 4th
and 5th doses. o

2. The permethrin treated males impregnated the females at a rate of
33% or usually better. The controls showed a rate of 63% or better.

TP, the positive control, was clearly affected in the first matings (7%)
but by week 4 the rate was up to 724. No adverse effect of permethrin
was noted. :

3. In all weeks the percehtage of dead implants for permethrin treated

“mice was equivalent to or less than the controls. The TP control group

had more deaths than the controls. No effect of permethrin on the
percentage of dead implants was noted.

An additional study tested permethrin (27775, 8atch 6699¢5) at 285
mg/kg/day in an essentially similar. procedure {The Wellcome Foundation,
HEFG-76-2, February 17, 1976). There was also no evidence of dominant
lethal effects.

Conclusion: These studies show that permethrin as 21773 (25% cis, 75%
trans) and 27275 (40% cis and 60% trans) are negative in a sufficiently
conducted dominant lethal toxicity study.

Mutagenicity of BW 21773 in L5178Y/TK*/= mouse lymphoma cells with and

without exogenous metapnolic activation (tab 25)

Burrougns—dell:ome, Research Triangle Park, W.C., Wo. TTEP/77/Ului,
dated January 5, 1977

Permethrin (as 8W 21Z technical) was tested in the TK¥/- § TK-/-
mutagen assay with and without metapolic activation by rat liver 5-9
liver homogenate (from Aroclor 1254 pretreated rats).

Samples of the results are as follows:
In the experiments without metabolic activation, ethyl methanesulfonate

(EMS) was used as a positive control. In these experiments 47 g/ml of
permethrin resulited in 47% survival of mouse lymphoma cells and the

..1*
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number of induced mutants was pelow background. EMS at 620 ?g/ml

‘resulted in 25% survival and 17 times the backyround rate for induced

mutants.

In the experiments with metabolic activation, 2-acetylaninofluorene
(2-AAF) was used as a positive control. Permethrin treated samples at
47 7g/m1 resulted in 25% cell survival and the number of mutants were
equivalent to background. 2-AAF at 50 ?g/ml resulted in 2.9% survival
but 3.6 times background rate for induced mutants.

Conclusion. Permethrin is considered as being negative in this study.

A Single Dose Oral LDgg Study in the Rat with ATROBAN (B4 0021Z73) 25%
nettaple Powder (tab 15)

Burrcughs-Wellcome, RTP, No. TTEP/79/0017, April 2, 1979

Male and female CD rats (10 per sex per group) were fasted and cosed
with 1200, 2400, 3600, 4800, and 6000 mg/kg of ATROBAW (25% WP of
Permethrin) suspended in 0.25% agar and observed for 14 days.

Following treatment, the rats displayed a sensitivity to noise, tremors
and jerking movements. Other signs included cnromodacryorrhea,
diarrhea, and urinary incontinence. These effects were present on. days
1 and 2 of the study.

The LDgg's calculated were:

> 8000 mg/kg for males

12,741.7 mg/kg * 10,796 mg/xg for females

Toxicity Category IV

CORE MINIMUM. No necropsy was reparted.

A Sinale Dose Dernal LDgg Study in the iew Zealand white Rabbit with
ATRUBAN (B 0021773} 25% #ettaple Powder (tab lo)

Burroughs-wellcome, RTP, TTEP/79/0014, March 30, 1979

Four groups of 3 New Zealand White Rabbits (4 per sex per dose group)
were preparad and dosed w~ith 500, 2030, 3500 or 5000 mg/kg of
ATROBAN and exposed for 24 nours.

Mo deaths occurred during the 14-day observation period (LDgg > 3020
mg/kg}. Ho clinical signs of toxicity or ng signs of irritation were
reported. '

Toxicity Category 111
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CORE MINIMUM. o necropsy reported.

Acute Rat Inhalation Toxicity Study (LCsq) with ATROBAN(R) 252
dettable Powder (34 VUZ21Z73) (tab 1/)

durroughs-Wellcome, RTP; TTEP/79/0031, July 26, 1979

Four groups of 20 rats (10 males, 10 females, Charles River CD(R;)

were exposed to atmospaeric nominal concentrations of 10.72, 13.45,
35.85 or 133.46 mg/1 for four hours and then observed for 14 days for
reactions. Exposure was in a 160 liter cubical container and the dust
atmosphere containing ATROBAN was generated by using “calibrated cups.”

The atmospheric concentration was also determined gravimetrically using
a fiberglass filter technique. By this method, the atmospheric
concentrations were determined to be 0.76, O. 57 3.54 and 4.9Y mg/1i.
Particle size analysis indicated that usual]y 68% or more of the
particles were 7.0 micrometers or smaller.

Results: No test anima]é died. The LCgg is > 4.99 mg/1i (or by
nominal concentration 133.46 mg/1i). Toxicity category III. (The lower
value was used in assigning toxicity category.)'

CORE MINIMWM.

A Primary Eye Irritation Study in the Hew Zealand White Rabbit with
ATROBANIRJ (BW 0021773) 25% Wettable Powder (tab 18)

Burroughs Wellcome, RTP, TTEP/79/0019, April 3, 1979

T«0 groups of 9 rabbits {males an? gemales)~were‘dosed with either 100
mg of ATROBAN(R ) or 26 mg ATROBAN R directly into the conjunctival
sac. The eyes of 3 from each treatment level group were washed with
lukewarm tap water.

5/9 rabdbits (including 1 washed raobit} developed corneal 0p5C1tj ahich
persisted well beyond tne 7 day observation period when 100 mg/kg were
instilled.

Ho corneal involvement resulted when 26 mg of ATROBAM {R) were
instilled.

CORE GUIDELINES. Toxicity Category l1I. Toxicology sranch consizered
the instillation of 100 mg of powder into the rabbit's eye an
unrea’istic exposure because of the physical nature of tne material.
The Toxicity Category I[Il assignment is based on the instillation of 26
mg of powder.
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A Primary Dermai Irritation Test in the New Zealand Wnite Rabbit with’

ATROBAW (BW OU21Z73) 25% viettable Powder (tab 19)

~ Six rabbits (3 male and 3 female) were prepared and administered 50U mg

"Results: a Draize score of 0.65 resulted.

Burroughs-Wellcome, RTP, TTEP/79/0012, Harch 13, 1979

of ATROBAN and contact was for 24 hours., (bservation was for 7 days
after dosing.

CORE GUIDELINES. Toxicity Category IV.




’§ UNITED STATES ENVIRONMENTAL PROTECTICN AGENCY
& WASHINGTON, D.C. 20460

MEMORANDUH

DATE: :'§:R 3 L OrrFict oF
o PESTICIDES AND TOXIC SUBPSTANCES
SUBJECT: Permethrin: EPA Reg. No. 59-ROU and PP 0F2324. Review of
Rat Chronic Feeding/Oncogenesis Study Submitted by the
Burroughs-Wellcome Company.
TOX Chen( #65288 ™)
N

\ g&ﬂ%ﬂ k v CEF)
FROM:  Jchn Doherty 2282 v CEL
Toxicology f%;dx/u ) (15-769) WY I/

T0: F. D. R. Gee, PM #17
Registration Division (7S-767)

Background:

The Burroughs-Wellcome Company has submitted a rat 2 year chronic feedi ng
/oncogenesis study as a part of the requirement to support registrations
and tolerances for Permethrin. The study has been reviewed as follows.

Overview:

Wistar rats (60 males and 60 females per dose group) were dosed with
‘Permethrin {25% cis, 75% trans isomers) for 103 weeks (males) or 104
weeks (females) At dose levels of 0, 10, 50, or 250 mg/kg/day.

1. The study has been assigned a Core Guidelines classification.

2. Based upon the data as submitted, no oncogenic effect for Permethrin
was conclusive in this experiment.

There were no adenomas or carcinomas in the lungs.

There were only three liver tumors randomly occurring in a total of 480
test rats.

There were a total of six tumors in the brain and nerve tissue occurring
randonly in all of the test groups.

The most frequently occurring tumors in females were mammary gland
fibroepithelial tumors and pituitary adenomas. These did not show

" avidence for a dose response effect in either an increase in frequency
or earlier time of onset.
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The most frequently occurring tumors in males were pituitary and
thyroid adenomas and skin neoplasms. These did not show a dose reponse
for their frequency of occurrence. Malignant lymphoma occurred only

in the mid (4 rats) and high (3 rats) dose group males but these
occurrences were considered incidental.

3. A NCEL of 10 mg/kg/day is noted for any effect.
4. There are no outstanding issues related to this study at this time.

Review of Study

21Z: Potential Toxicity and Oncogenicity in Dietary Administration to Rats
for a Period of 104 Weeks.

Life Sciences Research (The Wellcome Fourdation Ltd.), July 2, 1980,
Study No. HEFG 80-33. :

NOTE: This review contains information that is stored in EPA Accession

Nos. 243977, 243978, 243979 (original study final report), 070303, 070304,
070305, and 070306 (addendum to the final report consisting of histopathology
data) and 070307 (verification of tissues examined microscopically).

Charles River Wistar rats were (obtained fram the Charles River Co., Margate,
Kent, U.K.) randomly selected and placed into four groups of 60 males and 60
females per dosing group. These rats were administered dosages in the diet
of 0, 10, 50, ar 250 mg/kg/day of 2IZ (permethrin 25% cis and 75% trans
isomers, the exact puriiy of the test chemical was not stated) for 103

(males} and 104 (females) weeks. Satelite groups of 15 rats/sex/dose

level were also included ror clinical evaluations at predetermined

times throughout the study. The rats were approximately five weeks of

age at the start of the feeding phase of the experiment.

This experimenf was designed as_both a chronic feeding and oncogenesis study.
The test animals were housed 5/cage. The rats were allowed to feed ad
1ibitum (Spratt's Laboratory Diet No. 2). The test chemical was adjusted

in the diet so that the desired doses were attained based on changes in

body weight and in food consumption.

At termination, the surviving rats were sacrificed by carbon dioxide inhalati
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Results:

General Health (Observations were made daily)

1.

Paloable. swellings were noted in 275 rats but these were reporte& as
being equally distributed among all dose Tevels.

Rats with Palpable Swellings !

. Males " Females
Control i 37 37
Low 22 _ 44
Mid 30 4]
High 28 36

1 (number of rats out of 60/group)

These swellings included mammary gland fibroepithelial tumors, cysts,
sarcomas, fibromas, various ulcerc and other miscellaneous lesions. No
dose relationship for the frequency of occurrence was established far
these lesions (see also p. 8 of this review).

Toxic signs - Body tremors were noted in the high dose group in
ten males and 5 females. No signs of umusual chronic or jnfectuous
diseases were reported as.occurring in the test animals.

Mortality: The following table shows the fate of the rats with respect
to spontaneous death, moribund sacrifice and survival:

Male Female

Dose Group| Spont.| Moribund Survivors | Spont. TMoribund [Survivorsi

i
I ] ] I 1 N |
Cont-n1 | 17 | 18 | 25 | 5 1 17 | 38 |
10 mg/kg | 22 | 25 | 13 | 3 | 17 | 40 |
50 mg/kg | 17 | 23 | 20 | 7 I N | 42 |
250 mg/kg | 21 | 27 | 12 ] 6 | 14 | 40 ]

The studywwas originally scheduled to run for 104 weeks. Mortality
in the male high dose group reached 80% at 103 weeks and the remaining
males were then sacrificed.

Although survival was poor in the low and high dose male test groups,
50% of the test animals received their diets for 100, 95, 96 and 93
weeks for the control, low, mid and high dose male test groups
respectively. The animals that died prior to scheduled termination

™
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were necropsied and supject~d tn nistopathnlogy examination ard no
unusual causes of death could be found for .he animals cosed with the
test chemical.

The study report contains the conclusion that administration of 21Z
at 250 mg/kg/day exerted a significant adversa effect upon survival
in male rats, but not in females. Toxicology Branch does rot concur
with this conclusion. The pattern of deatns among the males in the
high dose group indicates an early phase {less than one year) when
eight rats in the high dose group died followed by a period which
shows no particular relationship between test chemical in the diet

-and death. Moreover, the rats did not lose weight or show other

c2rious signs of toxici‘y to support a dose related increase in deaths.

Body weight, food and water consumption, dietary amalysis and achieved
dosage - Body weights and food consumptions were determined weekly for
the first 26 weeks, biweekly for weeks 27-78 and monthly for weeks
79-103. The diets were fortified according to the body weights and
food consumption data. MNo differences in body weight, food consumption
or water intake were noted throughout the study among the dosed groups.
The achieved dosage was reported as being within the expected dietary
levels. Control - »ts were not analyzed for the presence of Permethrin.

The following table shows that mean body weicht for all groups and by
sex was approximately the same when determined at @, 52 and 103
weeks. No trend for decreases in weight gain due to ingestion of the
test chemical were noted.

Males - Females

CONTROL  LOW MID HIGH

52
103

736(59) 742(56) 730(59) 732(52)

375(58) 387(=8) 383(60) 384(60)

|
]
109(60) 109(60) 108(6C) 108(60)] 104(60) 105(6a) 104(60) 105(60)
|
|

685(25)  658(13) 714(20) 720(12)

466(39) 482(40) 473(43) 475(40)

Mean group body weight {number of rats in group).

4.

5.

Opthalmoscopy (at weeks pretest, 7, 26, 51, 78 and 103). No compound related
Tesions noted.

daematology, blood chemistry and urinalysis, {10 male and 10 female rats
from the satelite groups were examined at weeks 6, 26, 52, 78 and

103. For the interim determinations usually only the control and

high dose groups were tested].

[Haematology included: packed cell volume, Hb concentration, RBC
count, WBC count (total and differential), prothrcmbin time, platelet
count and reticulocyte count.
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8lood chemistry included: urea, glucose and total and specific
grotein concentrations, electrophoretic proteins, alkaline phosphatase,
SGPT, SGOT, aspartic arrinotransferase activity and Na* and K* concentratioms,

Urinalysis included: volume, pH, specific gravity, reducing sshstamces,
- glucose, protein, ketones, bile pigments and urobilin and micrescopic
examination of sediments.] "

Yo consistent dose related vari ations in these parameters were noted.
Occasional statistically significant deviations were reported.

For example, in males at 103 weeks, the 0(2 globulins in the bload wers
reported as being statistically significantly decreased at all doses
as follows: '

. Control Low, Hid High
Kelative ©{ Z Globulin [V R:) 0.6Y J.0¢ 0.0¢
concentration
(Units not stated) o
S. D. 0.2 0.2 3.1 0.1

3 gignificantly different from controls, p < 0.05
b significantly different fram contrels, p < 8.01

Toxicology Branch does not consider this change to be related %e presemce
of the test chemical because there is no progressive decrease in ™% 2-glolnulin
with increase in dose level of the test substance.

Alsc, the D( 2-globulins wers assayed by a method which involves
electrophoresis, staining the strips and densitometric analysis.
Such an involved procedure might be expected to give the variations
as found with the X 2-globulins.

6. Gross Necrapsy (all animals). Analysis of ths data submitted indficated
no dose cependent increases in grossly observable lesions. Tre
correlatian between gross necropsy gbservations and histopathelogical
findings was considered accestable by this reviewer.

7. Organ weights (on terminally sacrificed animais only}: The absolwte orgam
weights and organ weights relative to body weights were calculated for
adrenals, brain, heart, kidneys, liver, lungs, ovaries, pituizry
gland, spleen, testes, thyroid glands (after fixing) and uterss. The
following selected statistical ly significant changes were noted.
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In males, liver weights were increased {19% absolute and 12% relative)
Tor the high dose group only and this is considered to be related to
the ingestion of the test chemical. :

Adrenal weight was also apparently affected in the high dose test group.
Exclusion of two test animals in the high dose group (rats No. 201 amd
218) with massive tumors in the adrenals resulted in elimination of

the apparent increase. There was no corresponding .increase in the
number of animals with adrenal tumors to indicate that the tumors

were due to the test chemical. ' S~
In females, high dose group lung weight was decreased (16% absolute
and 19% relative) and kidney weight was decreased (8% absolute and

15% relative). These depressions were not considered to be

related to ingestion of the test chemical. For example, when lung
weights of two control group females which had massive cysts (rats 258
and 279) are eliminated, the difference noted in the high dose test
group is no longer statistically significant. *

The pituitary gland (mid dose groups) and heart (Tow dose group)
showed incidental increases in weight but these changes were not
consicered related to ingestion of the test chemical.

8. Histology - Thirty-five tissues or organs were routinely saved for
microscopic examination. In addition, any anatomical area that appeared
" to have been related to the cause of death or to be diseased was saved for
examination.

The tissues were stained with haematoxylin and eosin. Tissues from
all animals dying during the study feeding period from all dose groups
were examined microscopically. The protocol called for microscopic
examination for only the controls and high dose group survivors,
except that tissues showing abnormal masses and presumptive neoplasms
from all dose groups were to be examined. Eventually all liver and.
thyroids were examined.

Information related to the number of tissues examined and the
identification of the tissues examined for the low and mid dose groups
is contained in an addendum to the study, EPA Accession No. 070307.

2
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Histopathological findings were reported in the following tissues and
organs (*examination called for in the study protocol .

Adrenal s* Gastro-intestinal tract
Aorta* Oesophagus*
Arteritis {(arteries)-bile duct Duodenum*

Bone* 11eum*

Bone marrow Jejunum

Brain* Caecum

‘Cervix Colon*

Cerfifkal musculature Rectum
Epididymal fat pad Harderian gland
Epididymides Heart*

Eyes and optic nerve* Peritonitis
Kidneys* Pituitary gland*
Liver* Preputial gland
Lungs* Prostate gland*

Lymph Nodes (unspecified)
Lymph Nodes (axillary)

Lymph Nodes (cervical }*
Lymph Nodes (iliac midiales)
Lymph Nodes (inguinal)

Lymph Nodes (mesenteric)*
Lymph Nodes (pancreatic)

Salivary gland* {parotid)

_ Salivary gland (mandibular)
Salivary gland {sublingual)
Sciatic nerve*

Seminal vesicles*
Skeletal muscle*
Skin* and subcutis

Lymph Nodes (renal) Spleen*

Lymph Nodes {thymic) Stomach*

Mammary gland* Testes™

Mesenteric blood vessels Thymus™ ' :
Mesenteric fat Thoracic connective tissue
Mesenteric mass Thyroids* :
Ovarian fat pad Tongue*

Ovaries* Trachea*

Pancreas™ Urinary bladder*
parathyroids Uterus*

NOTE: Tissues that were diagnosed as autolysed were classified as
"too autolytic for useful study”, "autolytic” without additional
pathological findings, or “autolytic” with various pathological
findings. The number of tissues designated as “too autolytic for
useful study" for any given organ was not considered to be so great
that an oncogenic evaluation could not be made. Fourteen control
and seven high dose males were affected with at least some tissues
that were "too autolytic for useful study”. The tissues that were
usually affected were the gastro-intestinal tract, the eye, seminal
vesicles annd occasionally others.

- The following three tables summarize the development of neoplasms in
the rats on this study.

%]
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Rats with one or more neoplasms

Sex
Dose Group " Males o Females
Controls 36(38)/60* 47/60
10 mg/kg 27/60 50/60
S0 mg/kg 37/59 - 46/60
250 mg/kg _30(31)/60 ' M(LS))60

*number of rats with one or more tumors/number of rats evaluated
histologically; the number in () was reported by the registrant, the other
aumbers were determined by J. Doherty based on data in the addendum to the
final report (EPA Acc. No.s 070303,-4,-5, and -6)

This table does not indicate a dose related increaée in the number of rats
with neoplasms.

Total number of neoplasms

Sex
Dose Group Males _ Females
Controls A 57/60% 74/60
10 mg/kg 42/60 79/60
50 mg/kg 71(72)/59 74(75)/60
250 mg/kg 39/60 . 72/60

*number of tumors/number of rats evaluated histologically

The above information was obtained from the "Addendum to the final report”. -

The numerators are based on determinations made by J. Doherty, the number in
( ) is the number reported in the study report.

This table indicates that there is a slightly higher occurrence of neoplasas
in the mid dose male group. This apparent increase is discussed further
below. -
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Table of frequently occurring neoplasms.

(N

fi} Group and Sex
Males Females
Organ/tissue (number control low mdd- high control low mid high
examined)
neoplasm (number ob-
‘sexved)
Adrenals , 19 93 79 120 19 40 43 120
phaeochromocytoma 7 1 3 2 1 1 2 1
and adenoma
Mammary gland 59 47 39 58 59 22 21 60
benign fibro—-epithelial 6 0 3 1 29 3 34 32
adenoma )
malignant fibro—epithel- 0 0 0 0 0 0 o 2
i3l adenoma '
carcinoma 0 o 0 0 3 g 0] 0
Pancreas 59 477 387 60 59 297 177 60
adenoma ' 4 3 8 2 1 1 0 1
Parathyroid 107 78 69 110 111 38 36 117
adenoma 1 1 3 1 0 0 0 0
Pituitary 54 . 45 40 58 43 31 34 30
4 Jadenoma 14 14 17 9 25 23 .25 23
carcinoma 0 0 o 1 1 0 0 0
Skin ) ok *k ke ke *de ke
(miscellaneous), 6 10 10 7 4 6 3 3
szstemic *k ok Kt ki F . 4 E .3 ek b+ ]
(malignant lymphoma) 0 0 4 3 2 2 1
"Thyroid 115 118 114 115 114 116 117 118
adenomas 6 3 12 4 4 4 2 8
carcinomas 1 0 0 0 0 1 0 v}
Testis 120 94 78 ° 120 - - - -
interstitial cell 1(3H* 2 1 6 - - - -
tumor ,
Other neoplasms ‘ 9 8 10 3 4 7 7 1
Total meoplasms 55 2 71 39 74 79 74 72
(57)*

This information is based on data cbtained from the "Addendum to Final Report”
EPA Accession Number 07037.

*The addendum identifies 1 rat with interstitial cell tumors but the final
-report and individual animal pathology sheets indicate 3 rats were affected.
*%* Tt 18 assumed that all available animals were evaluated for skin neoplasums
and maliznant lymphoma..

(TS
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The testing laboratory asserts that there was no evidence of any
neoplastic response to treatment..

In females: Most of the tumors were in the mammary or pituitary glands and
no dose dependent effect was evident. There was no evidence that either

the mammary gland or pfituitary gland tumors in the treated animals developed
at an earlier stage for the treated groups than for the control groups.

In males: The mid dose group had a higher total incidences of neoplastic
Tesions than the other groups. Breakdown of the tumor pattern indicated
that the mid dose group had higher frequencies of tumors in the
pituitary, thyroid, pancreas, parathyroid, GI tract, bone and skin and
there were more malignant lymphomas.

The non-neopliastic and neoplastic characteristics of certain selected
tissues/organs are outiined below.

1. Livers of both sexes were shown to have a dose dependent increase
Tn a Jesion described as "periacinar hepatocyte hypertrophy”.
The frequency of occurrence for this lesion is as follows:

Dose Group Males Females
Control , 3 (5%)* 3 (53) .
Low 4 (7%) 2 (3%)
Mid . 10 (17%) 11 (18%)
High 21 (35%) 38 (63%)

*  Number of 1esions_(a§ % of starters except for 59 in mid
dose group males). '

This lesion (periacinar hepatocyte hypertrophy) was noted to be
associated with a decrease in panacinar hepatocytic (reflecting
decreased glycogen content) pallor and an increase in periacinar
hepatocytic large fatty vacuolation in females. The NOEL for this
lesion is 10 mg/kg.

Other nonneoplastic lesions found in the liver included bile duct
hyperplasia that was associated with hyaline degeneration and
lymphocytic infiltration. The males were more severely affected but
no true dose relationship was evident in either the frequency or

the intensity. :

P
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Peribronchiolar
lymphoid hyperplasia

Perivascular lymphocy-
tic infiltration

Focal alveolar
macrophages
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There were a total of two hepatocellular adenomas and one hepatocellular
carcinoma reported. Toxicology Branch reviewer could not find the
animal in the low dose male group reported in Table II D as having
hepatocellular adenoma by inspecting both the individual animal
pathology reports and the addendum to the final report. The report

did not include animal number 150 as developing a oncogenic effect in
the liver although this animal had “nodular hyperplasia” which is

often considered oncogenic in the rat (JNCI: 64:180-190 [i980]).

A single rat (#139) had hepatocellular carcinoma.

There were no primary lung tumors. Neoplastic tissue reported in
the lungs consisted of sarcomal metastases (animal number 73},
granulocytic Teukemia (number 156), and malignant lymphoma

cells (number 168). These did not show evidence of being related to
ingestion of the test chemical.

Gross necropsy of the lung tissue revealed areas of "foci™ which when
followed up by histological examination were usually diagnosed as -
accumulations of alveolar macrophages (see table below). There

were some nodules observed at gross necropsy that were found to be
related to pleuritis (see for example animal number 143). -No evidence
that the lungs were adversely affected by the test chemical was
presented. . :

TABLE - Frequently Occurring Non-neoplastic Lesions in Lung Tissue

MALES FEMALES

-Control Low Mid High Control Low Mid High
26 14 20 22 31 521 28
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In the thyroid tissue there was a dose related increase in a
lesion described as "focal disturbance in growth pattern of
follicular cells". The frequency of occurrence for this non-
neoplastic lesion is as follows: .

Group Males Females
Control 3* 0
Low , 3 0
Mid 8 1
High 10 4

* Number of animals in each group with lesion, all thyroids were
reported examined, p. 18 sec. 5,3,4. (See also EPA Acc. No. 070307).

Most of the affected animals died prior to terminal sacrifice .

Analysis of the data related to the development of adenomas in the
pituitary gland in males indicated that there may be a test chemical

reTated effect on the time of onset for these tumors. The following
table shows that there are more adenomas in the test animals dosed
with 21Z which died during the experiment than among the survivors.
In contrast most of the adenomas in the controls are in the surviving
animals.

Pituitary Adenomas

LOW MiD H1Gd

|
|
Animals dying first year on 1/4 on 1/8 |

| [Control | | ]
| o | } |
| Animals dying second year il 5/31 1 12740 | 14/36] 7/38 |
| ' | ] |
I I ! I |
| I | | |

Survivors 10/22 1/1 3/3 1712 |
Total 5 7 g |
54 40 58 |

/ Number examined 45

The average time to development for each of the groups for the pituitary
adenomas in males was 97.9, 89.8, 94.7 and 5.0 weeks for the controls,
Jow, mid and high dose groups respectively.

Toxicology Branch notes the presence of the apparent (and marginally
statistically significant) earlier onset but does not consider this
earlier cnset to be related to the presence of the test chemical.

There is no dose relationship evident with respect to the total

number of pituitary adenomas which occur commonly in aged rats.

There is only a small difference in the time to development between -
the control and mid dose groups which had the most survivors,
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The sciatic nerve, other peripheral nerves and the s inal cord
were not reported as having unusual lesions nor was %ﬁere evidence

for a dose dependent increase in nerve tissue lesions which commonly
occur in the Wistar rat (see Table). This comment is included because
some synthetic pyrethrins have been implicated as causing a characteristic
type of neuropathy. s

MALES FEMALES

Control Low Mid High Control Low Mid High
Nerve Fiber 1] i |
“atrophy and 1 2 7 3 3 ] 0 1 0 1 ]
degeneration | | 1

There were a total of six tumors in nerve tissue (including brain)
reported. One instance of ependymoma {number 98, low dose group
male}, one instance of oligodendrogliowa {number 124, mid dose group
male), one instance of astrocytoma (number 52, control group male),
two instances of heart neurinoma (number 243 control and number 336
Tow dose group female), and one instance of meningioma {rumber 351
low dose group female). '

A variety of gross necropsy observations in kidneys which commonly
occur in rats were noted. Hydronephrosis was higher in the high dose
group males (13 animals) than in controls (8 animals) but this was
not considered to be related to ingestion of the test chemical.

Histopathology revealed that a decrease in the severity of a lesion
described as "geriatric nephropathy” as shown in the following table.

ANIMALS WITH LESION

MALES FEMALES

Geriatric

Nephropathy CONTROL  LOW MID  HIGH

l
] |
Slight I i
Moderate | 27 22 23 26 I 33 10
Marked | i
Total animals | 59 LX) KL 2t |
affected | ]
Number of Kidneysd 120 95 79 120 |
examined

CONTROL  LOW MiD HIGH

5 0 7 10 14 6 7 34
6 18
27 21 9 12 4 1 0
51 7 13 53
116 36 37 - 120

R T Geats Jrut 2AS REM




The toxicological significance (if any) of this decrease in the
nonneoplastic lesion of geriatric nephropathy noted in the mid and
high dose groups is not known nor is this problem considered to be
conclusively related to Permethrin at this time.

7. In males, malignant lymphoma was present in the mid and high dose
roups only. There were &4 affected animals in the mid dose group
numbers 122, 168, 178 and 134 which survived 53, 95, 77 weeks and
to termination respectively). There were 3 affected animals in the

high dose group (numbers 203, 205, and 191 which survived 103, 49
weeks and to termination respectively). In females, there were 2,

2, 1, 1 animals affected with malignant lymphoma in the control, low,
mid and high dose groups respectively. The development of malignant
lymphoma in males is not considered to be related to ingestion of the
test chemical. ’

8. Many of the rats in all of the male test groups showed “myocarditis”
in the heart but a dose response in frequency or intensity was not
observed. This type of lesion is common in aged rats.

Conclusions and Discussion:

This study demonstrates that dosing Wistar rats with Permethrin (25% cis,
75% trans isomers) results in a no cbserved effect level (NOEL) of 10 mg/
kg/day for any effect. At the next highest dose level tested, 50
mg/kg/day, both male and female rats developed "periacinar hmgpatocyte
hypertrophy®“. Another possible lesion occurring at the mid and high dose
Jevels was described as "focal disturbance in growth pattern of follicular
cel¥' in thyroid. At the highest dose level (250 mg/kg/day) there is also
an increase in liver weight in the males.

Other then there being some signs of body tremors in the high dose groups,
other findings were considered to be incidental and not conclusively
related to ingestion of Permethrin.

Based upon the data as submitted, no definite oncogenic effect for Permethrin
(25% cis, and 75% trans isomers) was evident in this experiment.

This study is assigned a Core Guidelines classification. The high rate
of spontaneous deaths in the male Tow and high dose test groups detracts
from, but does not offset the Core Guidelines classification.

OPP -HED:TOX: J.DOHERTY:sb 6/10/81 RE:12/4/81 X73711 Rm. 814 CM 2  #ml
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MET1ORANDUM

OFFICE OF
PESTICIOES AND TOXIC SURBSTANCES

DATE: MR 32
SUBJECT: Perzethrin. EPA Reg. No. 59-ROU and PP OF2324. Review of
Burroughs—Wellcome 92-Week Oncogenic Study in Mice.

TOX Chem. No. 652BB

. 7in ion \'
FRQM: Ssgc‘:nioi. I!;udd, Section Head %\.\‘\\%;—gfﬁfﬂ /g q - )

Toxicology Branch/HED TS-769)

TO: "F. D. R. Gee, P %17
Registration Division (TS-767)

Summary of Study

Permethrin (cis:trans::25:75) was administered in the diet to female and
male mice (CFIP strain) for 92 weeks at desage levels of 0 (control),

10, 50 ard 250 mg/kg/day. Observations for clinical signs of toxicity
were made daily. Food consumption and body weights were determined
weekly. Complete gross necropsies and histopathological examinations of
all major tissues and organs were conducted on all animals that died or
were sacrificed in extremis during the study and on all animals sacrificed
at the end of the study. ’ :

For males, there were no apparent di fferences between control ard test
animals in the following parameters: clinical signs of toxicity, food
consumption, water consumption, mortality, body weights, gross necrcpsies
(except for slightly increased liver weights in high-dosage lewel males),
and incidence of non-necplastic or neoplastic lesions as detemmined by
histopathological examination. Treated males may have had smaller stores
of liver glycogen than controls.

For females, “here were no aprarent di.fferences between control and test
animals in tre following parameters: clinical signs of toxicity, food
consumption (except for a slight decrease during the last 13 weeks of
the study in high-dcsage level females), water ccnsumption, mcrtality
(except for a slightly increased survival rate for mid- and high-dosage
level females after 65 weeks), body weights, gross necropsies (except
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for slightly increased kidney weights in high-dosage lewel females), and
incidence of non-necplastic or necplastice lesions (except as described
below for lung tumors) as determined by histopathological examination.
Treated females may also have had smaller stores of liver glycogen than’
controls. _ ’

For females (but not males), a dose-related increased incidence of primary
adencmatous tumors in the lungs was observed. The overall incidence for
this necplastic lesion (for all animals in each female group) was 3%, 7%,
9% and 20% for control, low-, mid- and high-dosage level groups
respectively. Statistical analysis of this finding revealed the dose
response rate to be statistically significant (p < .01) when adijusted for
time of death (or diagncsis) using Peto’s Prevalence lMethod and also to
be statistically significant (p < .02) using the Cox-Armitage Test for
trend analysis. In addition, direct camparison of the rate of occurrence
of these tumors between high dosage level and control females showed
statistical significance at p < .0l. (These statistical calaulations
were performed and/or reported by Bertram Litt, statistician, Toxicology
Branch.) : :

In high- and mid-dcsage level females, three adenocarcinamas of tie lungs
were reported whereas none were reported for the control or low-dcsage
level females. Also, in high- and mid-docsage level females, six animals
were reported to have cuboidal/columnar retaplasia of the alveolar
epithelia whereas none were reported to have this lesion in the control
or low—dcsage level female graups.

Correlations of firdings between "in-life" observations, gross necropsies
and histopathological examinations were satisfactory. .

The study was well planned and conducted and adequately reported. It is
classified as Core-Guideline. No questions or issues (of particular
‘concern) are raised in this review or remain outstanding except that there
is some concern that the "maximum tolerated dose” of perwethrin may not
have been achieved in this study. With the exception of the increased
incidence of lung tumors in females, other effects observed in high-dosage
level animals were generally minimal and are considered to be largely
inconsequential. ’
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Detailed Review of Study

Study Title and Description:

Carcincgenicity Study in Mice with Permethrin (21273). MNo final study
date but received by EPA on December 17, 1980. (In life phase of study
was fram April 21, 1977 to Jamuary 25, 1979.) Two volumes (EPA Accession
numbers 243975 and 243976). Laboratory number HEFG 80-29.

Sponsor:

Burrcughs Wellcare Company
Research Triangle Park, H.C.

Testing Laboratory:

The Wellcome qudation Ltd.,
Lordon and Berkhamsted
England

Test Material:

21273, Permethrin
dl cisstrars 25:75
batch 2J, Lot Mo. C8165-106

Study Cenduct

Test Animals:

Grade 2 male ard female mice, CFLP strain, fram Anglia Animal Laboratories.
" Aged 28-33 days at beginning of test diet administration.

study Design:

Male armd female mice were randamly divided into graups and fed Pemrethrin
continuously in the diet at the following nominal concentrations for the
entire duration of the study.

Group - ’ YMurber Permethrin

Number Sex of Animals Dosage

1 F 100 Untreated Diet (Control)
2 M 100 Untreated Diet (Control)
3 F : 75 10 mg/&g/day

4 1 ' 75 10 mg/kg/day

5 F 75 50 mg/kg/day

6 ¢! ) 75 50 mg/kg/day

7 F 75 250 mg/kg/dey

8

1 75 250 mg/kg/day

<o
()
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Animal Maintenanca:

All mice were group housed with five males or five females per cage
"except that sick animals were placed in separate cages when discovered to
prevent cannabalism. Standand animal husbandry techniques were utilized
{including a daily cycle of 12 hours of light and 12 hours of darkness).
Food ard tazp water were available to all animals ad libitum. Water
consumption was estimated by visual inspection of water bottles (i.e. not
directly measured).

Preparation of Test Diet and Administration:

A complete rodent diet in powdered form (modified 41B diet ex Heygates)

was the basal diet to which appropriate amounts of 21273 were added.

Fresh diets were prepared weekly. Based on body weight and food consumption
data, dietary levels of test material were adjusted weekly for each

dosage group so as to provide each graup with the prescribed mg/kg/day
intake of test material.

Food consumption was determined weekly for each cage of mice. Weekly
calculations of achieved dosages, expressed as mg/kg/day, were calculated.
Feed was. analyzed periodically (at weeks 1, 4, 13, 26, 52, 59, 78, and 92)
for content of 21273.

Duration of Study:

Test material was continuouslyl available to test animals fcr 92 weeks (or
21 1/2 months)—from April 21, 1977 to January 25, 1979.

Clinical Cbservations:

Chservations for clinical sicns of toxicity were made daily on all animals.
Individual animals were palpated weekly for presence and size of masses.
Individual boady weights were determined weekly.

Cross Necropsy:

Pzlpation ard gross necropsies were performed on all animels dying or
sacrificed in extremis during the study and on all surviving animals at
termination of the study at 9Z weeks. Organ weights for the following
organs were determined unless rrecluded by autolysis: adrenals, brain,
heart, kidnev, liver, lungs, craries, pituitary, spleen, testes and uterus.

Unless precluded by autolysis, samnples of the following organs and tissues
were preserved (and subsequencly examined histopatiologically) fram each mouse.

49
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Stzandard Set of Oruans and Tissues

Adrenal gland
Bone marrow

Brain !
Caecum
Cervix/vagina
Duodenum

Eye and optic nerve-
Heart

I[1eum

Jejunum -

Kidney

Liver

Lungs

Sciatic nerve

Lymph nodes
Mammary gland (pesterior}
Qvary

pituitary gland
Pancreas
Prostate

Skin

Soleen

Strmach

Testes

Thymus

Thyroids
UYrinary bladder
Uterus

Blood Film

The following organs and tissues were also preserved from eac: mouse far
future reference--but were not examined histopathologically umless
specifically indicated by observations made during the gross =ecropsy.

Additional Set of Organé and Tissues

Aorta
Bone
Colon

Second Eye
Skaletal muscle
Spinal cord -

Mammary gland {anterior} Trachea

_ Esophagus
Salivary gland
Seminal vesicles

Histopatho]ogfcal Examination:

A1l tissue sections were stained with H and E.

Tongue
Rectum

The standard set of organs

and tissues (listed above) was microscopically examized from zI1 mice

from all dosage groups.
indicated.

pathology Personnel:

Addi tional argans and tissues were examined shem

Pathological operations were appareatly under the direction of

Mr. (?) Beckenham with assistance by Mr. B. Trefty.

the consulting pathologist.

Jr. F. &- C. Roe was

The precise respansibilities of zach of

these three persons is not clear from the report.
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Study Results

Feed Analysis:

Chemically analyzed concentrations of 21773 in test diets were consistently
found to be within 10% of the target levels (with only a few sporadic
exceptions). Control diets were apparently not analyzed for content of
217273.

Food and Water Consumption:

~

Food consumption for high dose female mice decreased slightly (roughly

15%) during the last 13 weeks of the study compared to other female groups.
Food consumption for male mice was comparable in all male groups throughout
the study. :

Visual observation of water bottles for water consumption revealed no
evidence of differences between groups.

Achieved Dosages:

Throughout the duration of the study, the achieved dosages (calculated
from food consumption and body weight data) were consistently within 10%
of the nominal dosages (with only a few scattered exceptions).

Mortality:

For female mice, the percentages surviving the 92 week study period for

9, 10, 50 and 250 mg/kg/day groups were 44%, 43%, 51% and 57% respectively.
The actual number of surviving animals were 44, 32, 38 and 43 respectively.
Ffor the first 65 weeks, mortality rates were comparable for all female
groups. After 65 weeks, survival tended to be higher in the 2 highest
dosage groups.

For male mice, the percentages surviving the 92 week study period for 9,

10, 50 and 250 mg/kg/day groups were 70%, 65%, 63% and 64% respectively.

The actual number of surviving animals were 70, 49, 47 and 48 respectively.
Mortality rates were comparable for all male groups during the entire study.

gody Weights:.

For both female and male mice, there were no appreciable differences
between control and any test group during the entire duration of the study.
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Clinical Observations:

Mo apparent contagious diseases occurred during the study. Clinical
observations wers negative for apparent effects that may have been due to
the test materizl. Oculzar abnormalities in females and males, swollen
abdomens in females and anogenital swellings in males were observed hut

occurred with aout the same incidence in control and test groups and
are not considered to be related to ingestion of the test material.

Absolute Organ #eights and Relative Organ/Body Weight Ratios:

For an-=als killed at termination of the study, statistically significant
- increases (p < 0.05) in kidney weights of females and in liver weights of
males were reported as follows: ‘

Temales, Kidneys Males, Livers

Dose teasurs 30of Cont. P % of Cont. p
Low Absol. - - - -
Low Rel. . - - - -
Mid Absol. - - - -
Mid Rel. 108 0.02 - -
digh absol. 110 0.04 110 0.04
High Rel. 110 0.04 112 0.01 -

Weights for pituitary glands for females and males were not provided,
althouch the protocol states they were determined.

Gross hecropsy:

Mo corsistent docse-reldted findings attributable to ingestion of the test
materizl were ctserved ‘or either female or male animals ip this study.
Enlargement of Iymph nodes and/or lymphoid tissues,’ blood stained £luid
(especially in the abdomen) and dilated and fluid filled uteri (in females)
were reported with about equal frequency at all dose levels.

Histopathologiczl E:xamimtion,,tbn—neoplastic Lesions:

Sporadic non-necplastic changes were observed in tnue followima organs cof
females and males but were of low frejuency and were not considered to be.
related to treatment: brain, sciatic nerve, eye, heart, duoderum, Jjejunum,
ileum, caecum, tancreas, thymus, bone, bone marrow, cartilage, skin,
pituitary gland, thyroids, parathyroids, adrenals.

In the lungs of both females and rales, congestion, interstitial pneumcnitis
and /or round ceil infiltration (arcund main airways) were observed with
about equal frecuency in all groups. Focal oonsolidation was decreased

in mid and high dose male groups.




In salivary glands, focal round cell infiltration was increased in high
dose femeles sacrificed at termination but was decreased in treated males.
These changes are not considered to be biologically significant.

There was a slicht increase in the incidence of focal round cell infiltraticn
of the muccsa of the glandular part of the stomach in high dose females
sacrificed at termination but these charges are not corsidered to be

piologically significant. In males, no treatment related effects were

observed in the stomach.

In the livers of both females and meles, the following charges were
observed with about equal frequency in all groups: round cell infiltration,
areas of coagulative necrcsis, and extramedullary hemopoiesis. Decreased
margination of cytoplasm was observed in liver cells of both female and
male treated animals (compared to ccntrols) suggesting treated animals

had smaller stores of glycogen. Decreased fatty degeneration was also
observed in treated males.

In the kidneys of both females and males, focal round cell infiltration,
tubular cast formation and focal tubular hyperplasia were found with an
approximately equal incidence in all test groups.

' In the urinary bladder of males, control animals had a higher incidence

of subepithelial inflammatory infiltration than did high dcse males.

In the spleens of control ferales, there was a higher incidence of
enlargerenrt and/or abnormal architecture “(which was associated with an
increased incidence of lymphoid hyperplasia and malignant lymphoma in

- these saze animals).

Other than a higher incidence of malignant lymphoma in control females,
changes observed in lymph nodes were similar in all croups for both
females and males.

In females, no charges attributable to the test material were cbserved in
the marmary glands or ovaries. There was a slightly increased incidence
of cystic hyperplasia of the uterire horns in the hich dcse group, but it
is considered to be biclogically insignificant.

In males, testes were observed to have varying degrees of atrophy which
were similar in all test groups. 10 treatment related changes were
observed in the prostate.

In blood £ilms, rost abnormal counts were associated with malignant
lymphama. OCther observed changes were spxradic and not related to treatoent.
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Histopathological Examination - Neoplastic Lesions:

The frequent occurrence of malignant lymphoma in many animals in all
groups dominated the neoplastic findings in this study. In both females
and males, these lesions were generally widespread and infiltrated numerous
organs. Lymphoid hyperplasia was also frequently observed and in some cases
was reported to be difficult to distinguish from early malignant lymphoma.
A few reticulum cell sarcomas were also diagnosed--especially in females.

. The frequency of occurrence of these tumor types, together with the overall
incidence of animals with one or more tumors of any kind and animals
with one or more malignant tumors is presented below. Since nearly all
animals in all groups were examined histopathologically at least to some
degree (with only a very few exceptions scattered across all groups),
this data set is presented in relation to the total numbers of animals
in all groups. : :

ANIMALS WITH ONE OR MORE TUMORS OF ANY KIND

| i | T [ TOTAL |
GROUP 70 T T 1 10TAL*] no. [ % | no. | % | no. T % |
] i ] | ] i | 1 | |
Females | | | | P ! | | |
Control | 56 | 44 | 100 | 33/56 | 59 | 18/44 | 41 | 51/100f 51 |
Low | 43 ] 32 | 75 | 23/43 | 53 | 137321 41| 36/75 | 48 |
KHid {37138 | 75 | 21/37 | 57 | 19/38 | 50 | 40/75 | 53 |
High | 32 143 | 75 | 22/32 | 63 119/43 | 44| 41/75 | 55 |
| | | | | | ] I T |
Males | | | | | [ | | | |
Tontrol | 301 70 | 100 | 24/30 | 80 | 45/70 | 64 | 69/100] 69 |
Low |26 149 | 75 | 16/26 | 62 | 26/49 | 53 | 42/75 | 56 |
Mid | 281 47 | 75 | 19/28 | 68 | 24747 | 51| 43/75 1 57 |
High | 27 1648 | 75 | 19/27 | 70 | 25/48 | 52 | 44/75 | 59 |
I I | | | ! I | 1 !
D = died or sacrificed during study.
T = sacrificed at termination of study.

* based on total. numbers of animals in study.
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ANIMALS WITH ONE OR MORE MALIGNANT TUMORS

1 v I 1 T TOTAL |
GROUP DT 1 | I0TAL*| no. T % | no. | » T no. | = 1
B 1 ] 1 | | | | |
Females | | | i | | | | | 1
ontrol | 56 | 44 | 100 | 32/56 | 57 | 14/44 | 32 | 46/100] 46 1
Low | 43132 | 75 | 21743 | 49 | 10/32 13113/ 1 &1 |
Mid 137138 | 75 | 21737 | 57 | 11/38 | 29 | 32/75 | 43 i
High {32143 | 75 1 17/32 | 53 | 16/43 | 37 133/75 | 44 1
: b | | | | | | B |
Males | | | | | | | | | ]
ontrol | 30170 | 100 | 17730 | 57 | 23/70 | 33 | 407100 40 |
Low {26149 | 75 | 12726 | 46 | 11/49 | 22 123775 | 31 {
Mid 128147 | 75 | 13/28 | 46 | 14747 | 30 | 27/75 | 36 |
High = 1 27 | 48 | 75 | 16/27 | 59 | 11748 | 23 | 27/75 1 36 |
o | | | | | | | ]

* pased on total numbers of animals in study.

ANIMALS WITH ONE OR MORE MAL IGNANT LYMPHOMAS

] U | 1] | TOTAL 1
GROUP 5T T | JOTAL*| no. | % I no. 1% | no. |3 |
i, | | | | 1 | | |
Females | | | | | | | | | |
Control | 56 | 44 | 100 | 28/56 | 50 | 13/44 | 30 | 4171001 41 |
Low 143132 | 75 | 18/43 | 42 | 10/32 { 311 28/75 | 37 |
Mid - 137138 | 75 | 19/37 | 51 | 7/38 ] 18 | 26/75 | 35 |
High 132143 | 75 | 13/32 | 41 | 11/43 | 26 | 24775 | 32 |
| | | | | | | | | |
Males | | { | | | i | |
Control | 30170 | 100 | 11730 { 37 | 20/70 | 29 | 3171001 31 |
Low |26 }4 | 75 | 11/26 | 42 | 10/49 | 20 | 21775 1 28 |
Mid 28147 | 75 | 10/28 | 36 | 7/47 |15 | 17775 1 23 |
High } 27 1 48 | 75 { 13/27 | 48 | 9/48 | 19 | 22/75 | 22 |
| | | | {

| | l

+* based an total numbers of animals in study.
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ANIMALS WITH ONE OR MORE RETICULUM CELL SARCOMAS

] ~ 1 U | T I TOTAL |
GROUP I'D T T TOTAL=]. no. 1| % | no. | % | no. [ 3% |
] | |E ] ] [ I ,! |

Females | | | | | | | | | |
Tontrol | 56 | 44 | 100 | 5/56 19 | 4744 19 | 97100 | 9 |
Low | 43132 | 75 | 3/43 | 7 10/32 10 | 3/75 | 4 |
Mid | 37138 | 75 11/37 |3 1038 10 1175 |1 |
High 1322143 | 75 } 1732 13 {2/43 |5 13775 |1 4 |

] | i | | | | | | |

' Males ] | | | ] ] | | 1 |
ontro ] 30} 70--]1 100 | 1/30 {13 10/70 10 |1/100 |1 |
Low 1261 43 | 75 | 0/26 o (o0/49 |0 075 |0 |
Mid | 28147 | 75 | 0/28 o |o0/47 10 L0785 10 |
High } 27 148 | 75 | 0/27 } 0 [ 1/48 | 2 | 1/75 } |

| ] | | | | |

* based on total numbers of animals in study.

Examination of the data in the preceding tables does not suggest an increased
overall incidence in test animals of (1) tumors of any kind, (2) malignant
tumors, (3) malignant lymphomas or (4) reticulum cell sarcemas in either
females or males.

Data on the incidence of primary adenomatous tumors and metaplasia in the lungs
is presented in the following three tables. Incidence data in thesa tables
are based on the total numbers of lungs examined histopathologically.

ANIMALS WITH ONE OR MORE PRIMARY ADENOMATOUS TUMORS IN THE LUNGS

| U 1S T | TUTAL i
GROUP 0 1 1 1T0TAL™1! no. 7 %2 1T no. T2 | no. > |
| 1 ] 1 ] ] | | |
Females | | I | | 1 | | ] |
Tontrol 153143 | 96 10/53 10 3743 |7 |3/% 1|3 |
Low 41130 | 71 1 0/41 10 15/30 [ 1715/mMm V7 |
Mid |21 38 | 74 12/36 16 {538 [1317/714 |9 |
High .} 31 % 43 | 74 | 8/31 126 | 7/43 |16 | 15/74 | 20 |
| | | | | | | |
Males | | | ] | ] | | | i
TontroT | 30169 | 99 19730 |30 {17/69 | 25| 26/99 | 26 |
Low {26149 | 75 | 1/26 |4 | 13/49 ] 27 | 14/75 1 19 |
Mid | 27146 | 73 | 5/27 119 | 12/46 | 26 | 17/73 123 |
High | 27147 | 74 1 5/27 119 | 11/47 1 23 | 16/78 | 22 |
| | | ] ] | | | ] |

died or sacrificed during study.

Q
[II ]

sacrificed at termination of study.
** based on total numbers of tissues examined (lungs).
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GRADING OF PxIMARY ADENOMATOUS TUMORS IN THE LUNGS
(HIGHEST GRADE IN EACH ANIMAL)

[Number of Animals with| Number of Animals |
| Tumors/Number of 1 i
Group {Tissues Examined {Grade | | Grade 2 | Grade 3 | Grade 41
Females i | | ] 1 1
Control | 3/96 | 0 | 3 | 0 I 0 iR
Low | 5/7 i 3 | 2 1 0 i O H
Mid | 7/74 | 5 Im I | 0 i
High | 15/74 1 7 | 6 1 2 I O i I~
| ! ! | | i
Males I : ! | | | !
Control | 26/99 | 8 | 1Is | 2 b1 |
Low | 14/75 |7 | 6 | 1 I
Mid | 17/73 | 7 ! 3 | 2 I |
High | 16/74 | 10 | 5 | 1 | 0 !
Grade 1 = non-invasive adenoma.
Grade 2 = adenoma extending into airway or surrounding lung tissue.
Grade 3 = adenocarcinoma metastasizing in lobe of origin or replacing whole lobe.
Grade 4 = adenocarcinoma metastasizing to other lobes of lung but not outside

thorax.

ANIMALS WITH CUBOIDAL/COLUMNAR METAPLASIA OF ALVEOLAR EPITHELIUM IN THE LUMES

TOTAL

{ D | T | ]

GROUP i D I T JTOTAL*™| no. % 1 no. 1% | no. » |

: | ] ] ] ] | | ] ]

Females | ] | | | | | | | |

Control | 53 | 43 | 96 } 0/53 | 0 | ¢/43 10 J0/96 1 Q |

. Low ] 41 1 30 | 7 | o/41 | 0 jo/30 (0 to/77 |0 |

Mid | 36 1 38 | 74 | 0/36 | O 11/38 1 3 1 1/74 |1 ]

High | 31 1 43 | 74 I 1/31 | 3 | 4/43 | 9 | 5/74 | 7 |

| | | | | | | | | |

Males | | ] | | | | | | |

Control | 30 | 69 | 99 } 0/30 | 0 | 0/69 | 0 | 0/99 | O |

Low | 26 | 43 | 75 | 0726 1 0 1 1749 |1 2 | W/78 |1 ]
14id | 271 46 | 73 | 1727 | 4 ] o/46 | QO | W/73 11 |.

High % 27 % 47 % 74 {'1/27 § 0 { 3/47 ! 6 | 3/74 | 4 |

oo } |

** bhased on total numbers of tissues examined (lungs).




vey

-13-

- An increased incidence of primary adencmatous turors in the lungs of
females is observed to occur in a dose-related manner for females which
died or were sacrificed during the study and for the total numbers of
females in the study. For those females sacrificed at termination of the
study, there is an increased incidence in all test groups above the
control incidence. For males, there is no difference in the incidence of
primary adenamatous lung tunors between control and test animals although
the overall incidence rate for males is higher than for females.

With regard to grading of these tunors, one mid- and two high-dosage

jevel females were reported as having grade 3 tumors {adenocarcinamas)
whereas no cortrol or low-dosage lewel females had adernocarcinormas.

For males, three adenocarcinamas Swme¥s were reported for controls, one for
low—, two for mid- and one for high-dcsage level groups.

In addition, one mid- and five high-dcsage level females were reported as
having cuboidal/columnar metaplasia of the alveolar epithelium. For males,
one low—, one mid- and three high-dosage level males were reported as
having this lesion.

Statistical analysis of the lung tumors in females revealed the dose
response rate to be statistically significant (p < .0l} when adjusted for
time of death (or diagncsis) using Peto's Prevalence Method and also to
be statistically significant (p < .02) using the Cox-Armitage Test for
trend analysis. In addition, direct camparison of the rate of occurrence
of these tumors between high dosage .level and control females showed '
statistical significance at p < .0l. (These statistical calculations
were performed and/or reported by Bertram Litt, statistician, Toxicology
_Branch.) . ‘

Incidence data for primary parenchymal cell turors, hemangiomes ard
hemangicsarcomas in the liver and for tumors in the pituitary gland are
presented in the following three tables. There is no increased incidence
for any of these tumor types in test animals above the incicdence in
-centrol animals that merits concern.

~ v oo

43




-14-

ANIMALS WITH ONE OR MOKE PRIMARY PARENCHYMAL CELL TUMORS IN THE LIVER

] D ] T I TOTAL ]

GROUP T D 1 1 TT0TAL¥*] no. I % T no. 13 | no. | % |
| i | | ] 1 | | ] |

Females | | ] ] | | ] | | |
~Control | 531 44 | 97 | 1/583 | 2 } o764 10 ) 1797 |1 |
Low ] 421 32 | 74 | 0/42 1 0 jos32 {0 (0/74 | O ]
Mid | 35138 | 73 o35 |0 1o0/38 |0 [0/73 10 |
High | 29143 | 72 1029 [0 (0/43 [0 10/72 |0 |

. ] | ] | | [ | ] | |
Males ,I | | - i ] | | | |
Tontrol | 30170 t10c | 4/30 113 | 32/70 | 17 | 16/1001 16 |
Low | 26149 | 75 13/26 112 | 8/49 116 | 11/75 1 10 |
Mid 128147 | 75 | 4/28 114 | 1471 21 5/77151 7 |
High 1 31143 | 74 | 4/31 113 | 8/43 ] 19| 12/74 | 16 |

| | | | | | ] | I

** based on total numbers of tissues examined (livers).

ANIMALS WITH ONE OR MORE HEMANGIOMAS AND/OR HEMANGIOSARCOMAS IN THE LIVER

I 1] ] T | TOTAL |

GROUP ' T T [|TOTAL**{ no. T %2 | no. 12 | nmo. | % |
| { 1 1 ] | | 1 i i

Females | | | | | i | ] | {
Control | 53 | 44 | 97 | 0/53 1 0 1 06/44 | Q0 | 0/97 | O {
Low | 82 132 | 74 | 2/42 | 5 ] 0/32 [0 | 2774 |3 |
Mid 13138 | 73 }1/35 3 {2738 |5 | .3 14
High 129143 | 72 | 0/29 |0 1043 |0 1 0/72 10 !

| | | ] | | | | | |

Males ] ! | | | ! | ] l |
Control | 30 70 | 100 1 3/30 {10 13/770 | 4 16/1001 6 {
Low | 26149 | 75 | 0/26 I 0 | 2/49 | 4 | 2775 | 3 |
Mid | 28147 | 175 | 1/28 | 4 | 3/47 | 6 | 4/75 | § |
High | 31143 | 74 1 1/31 I 3 1 2/43 17 1 4/74 | 5§ |

] ] | i ] | | | | |

*= hased on total numbers of tissues examined (livers).
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ANIMALS WITH ONE OR MORE TUMORS IN THE PITUITARY GLAND

] b . T i TOTAL i
GROUP TO 1 1 ITOTAL*™] no. | % no. |5 | no. 1% |
1 { | il | i | 1 1 ]
Females | i | | P | | i ]
Control | 31137 | 68 | /31 13 | 1/37 |3 | 2/68 | 3 ]
Low ] 31130 | 61 | 2/31 | o 1 1/30 | 3 | 3/61 | 5 |
Mid {24134 | 58 | 0/24 | G | 3/34 19 | 3/58 | 5 |
High 23138 | 61 | 1/23 14 | 2/38 | 5 | 3/61 |5 ]
| | | ] | i | | | |
Males" | i | | | | | | | |
Control | 20158 | 78 | 0/20 | 0 i1/58 12 | /718 |1 i
Low ] Y715 | 67 I 117 | & | o/50 10 1 1/67 |1 |
Mid 19143 | 62 | 0/19 | 0 1 0/43 10 (0o/62 | O |
High { 17 1 47 % 64 { 0/17 = 0 ‘} 1/47 } 2 { 1/64 } 2 }

|

** based on total numbers of Uissues examined (pituitary glands).

Tumor types and incidence, other than those already described in this
review, did occur but were sporadic across groups, were of low frequency
and did not appear to be related to ingestion of the test material.

Study Conclusions

Except as noted below, differences between control and test animals were
considered to be spurious and not of biological importance. Differences
that may be of bislogical significance are presented below.

Females:

1. Food consumptior for high-dosage level females was slightly decreased
during the last 13. weeks of the study.

2. Survival for mid- and high-dosage level females tended to be higher
than for control and low-dosage level females after 65 weeks.

3. Increased kidney weights (110% of control values) were observed in.
high-dosage level females killed at termination of the study but
histopathologic examination of these kidneys revealed no differences
attributable to the test material.

4, Treated females may have had smaller stores of liver glycogen than
controls (suggested by decreased margination of cytoplasm in 1{ver
cells of treated females).

Qielé s
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5. A statistically significant dose-related increased incidence of
primary adenamatous tumors in the lungs of treated females was cbserved.
In addition, direct comparison of high dose females with control '
females revealed statistical significance at p < .01 for these necplasms.

In high- and mid-dosage lewel females, three adenocarcinomas of the
lungs were reported whereas none were ggpcrted for the control or low-
dosage level females. Also, in high®iflid-dosage lewel females, six
animals were reported to have cuboidal/columar metaplasia of the
alveolar epithelia whereas none were reported to have this lesion in
the control or low-dosage level female groups.

The totality of lung tumorg data and related findings in this study
are interpreted by Toxicology Branch as presenting suggestive evidence
of lung tumorigenicity in female CFLP mice at docsage levels above 250
mg/kg/day. _ :

Males:

1. Increased liver weights (110% of control values) were observed in
high-dosace level males killed at termination of the study but
histopathologic examination of these livers revealed no differences
attributable to the test material.

2. Treated males may have had smaller stores of liver glycogen than
controls (suggested by decreased marginaticn of cy-oplasm in liver
cells of treated males).

Correlations of firdings between "in-life" observations, gross necropsies
and histopathologic examinations were satisfactory.

In general, the study was well planned and corducted. The study is
classified as Core-Guidelines.

There is some concern that the "maximum tolerated dose®™ of pemmethrin

may not have been achieved in this study. With the exception of the increased
incidence of lung tumors in females, other effects.obserred in high-dcsage
level animals were gererally of little concern and are considered to be
largely inconsequential.

OPP:HED: TOX: E.BUDD:;b 7/14/81 X77395 TS~769 Rm. 820 Q1 2 #1
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MEMORANDUM ’ OFFICE OF

PESTICIODES AND TOXIC SUBETANCES

SUBJECT: EPA Reg. No's. 59-EUP-R, and PP 0G2299 and PP OF2324: 21-Day
Rat Neuropathology Study with Permethrin Submitted by the
Burroughs-He’l 1come Company.

FROM:  John Doherty 4., % r . 3. .
Toxicology” Branch/HED (TS-769) A
A

T0: F. D. R. Gee, PH #17
Registration Division (TS-767)

TOX Chem. N¢- 65288 )
\_,_/

Background:

The Burroughs-Wellcome Company has submitted a study to appraise the
potential for Permethrin {25% cis and 75% trans isomers) to cause a
neuropathy that is sometimes associated with synthetic pyrethrins and
is characterized by swelling and disintegrations of the axons in the
sciatic nerve of rats.

Conclusions:

1. No histological findings which resemblie the neuropathy that is caused
by some synthetic pyrethrins {characterized by swelling and disintegratien
of the axons in the sciatic nerve) were reported as being observed
in this study. No further testing is required at this time.

Re'n ew of Study

(The data are includad in EPA Acc. No. 099259).

21-day neuropathological study in the Sprague-Dawley rat-of Permethrin
(21273ZJ) administered in the diet.

The Wellcome Foundation, Beckenham, England, Report No. 393, issued
December, ]980

Four groups of Sprague-Dawley rats (10 males and 10 females per group)
were dosed with diets containing permethrin (94.5%, 21773, batch ZJ

and nominally 24.4% cis and 74.6% trans) at either 0, 4000, 6000, or 9000
ppm. The duration of the feeding was for 21 days or until the rats '
became moribund.

The objective of this experiment was to determine if permethrin at

these doses which are near the LDS50 causes neuropathy in either the
peripheral or central nervous systems.
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During the feeding period, observations were made on the animals for signs
of neurotoxicity (behavior changes and body weight effects). After 21 days,
the rats were sacrificed and the nerve tissue was fixed for analysis.
Tissue fixatation was by the wethod of perfusion of the ventricle with
Karnovsky's fluid for most of the rats. The nerve tissue from three
females in the high dose group only were fixed by immersion in formalin.
Histology was scheduled to be performed on:

1. Brain

2. Trigeminal ganglion (both sides) and proximal and distal nerve trunk,
(also, a strip of skin from each side of the face).

3. Spinal cord and dorsal root ganglia.

4. Peripheral nerves - sciatic nerve in thigh, posterior tibial nerve,
sural nerve. (These tissues were fixed flat in formal. saline).

5. Thigh muscle (quadriceps) from both sides.
6. Toe pad.

The above scheduled histology was not executed for all animals because
the laboratory decided it was not necessary to process all of the slides
without evidence for treatment related effects. Histology was performed
on all animals in the high dose group and one half of the males and one
hal f of the females in the 6000 opm and control groups-only. No tissues
were examined for the low dose (4000 ppm) group.

Results:

1. Survival - All animals in the control, low, and mid dose groups
survived. A1l rats in the high dose male group died before day 5. Only
1 female in the high dose test group survived.

2. Behavior - All test animals /not controls) exhibited varying degrees
of nerve dysfunction which incivded trembling, stiff 1imb and clumsy gait.
Severity <increased with dose level increass.

3. Test animals did not gain weight as well as controls.
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4. Histology - - No consistaat pattern of lesions at any of the sites
examined in the central and peripheral nervous systems as far as could
be detected by the histological techniques and 1ight microscopy used were
reported as developing. :

Conciusion:

This experiment does not include a positive control to ascertain that the
strain of test animal and staining techniques used are adequate to study
the type of neuropathology in question. The high rate of early death in
the high dose groups limited the usefulness of these groups. However,
the interpretation of the test results in animals dosed for 21 days at
higher than 6000 ppm would not necessarily give {nformation useful in
appraising the human health risk for this chemical. ¥o additional test
is required. Previously submitted test data have not demonstrated that
permethrin induces this type of neuropathy (at most only a “very slight®
positive response has been reported, see PP 761917, EPA Acc. No. 096005]).

OPP:HED:TOX: J.DOHERTY:sb 4/29/81 X73711 Rm. 814 (K 2 #1




